Keller's Theorem is an extension of the Ostrowski-Reich Theorem to singular systems. We shall show some necessary and su cient condition of convergence of splitting methods for nonsingular and singular matrices A. Then we generalize the Ortega-Plemmons Theorems to singular matrices A and also apply our results to study semi-convergence of the SOR method and the AOR method for singular systems.
where M is nonsingular, and H = M ?1 N:
Then we have A = M(I ? H); We introduce E(H) as the set of all eigenvector of H, that is, E(H) = fx 2 C n : x is eigenvector of Hg: The notation E(H)f g denotes the eigenvector set of H associated with the eigenvalue , that is, E(H)f g = fx 2 C n : Hx = x; x 6 = 0g: Also we use rho(A), jcalN(A) and jcalR(A) to denote the spectral radius, null space and image space of A respectively. For singular matrix A, A y and A # are Moore-Penrose inverse and group inverse of A. 
